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@ How to Draw Sierpinski Triangle
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@ How to Draw Sierpinski Triangle

o Take 3 points in a plane to form a triangle, you need not draw it

«O)>» «Fr < > < 3 Q>



@ How to Draw Sierpinski Triangle

o Take 3 points in a plane to form a triangle, you need not draw it
current position

e Randomly select any point inside the triangle and consider that your
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@ How to Draw Sierpinski Triangle

o Take 3 points in a plane to form a triangle, you need not draw it
e Randomly select any point inside the triangle and consider that your
current position

o Randomly select any one of the 3 vertex points
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Sierpinski Triangle

@ How to Draw Sierpinski Triangle

o Take 3 points in a plane to form a triangle, you need not draw it

e Randomly select any point inside the triangle and consider that your
current position

e Randomly select any one of the 3 vertex points

e Move half the distance from your current position to the selected
vertex
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@ How to Draw Sierpinski Triangle

o Take 3 points in a plane to form a triangle, you need not draw it

e Randomly select any point inside the triangle and consider that your
current position

e Randomly select any one of the 3 vertex points

e Move half the distance from your current position to the selected
vertex

o Plot the current position
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Sierpinski Triangle

@ How to Draw Sierpinski Triangle

o Take 3 points in a plane to form a triangle, you need not draw it

e Randomly select any point inside the triangle and consider that your
current position

e Randomly select any one of the 3 vertex points

e Move half the distance from your current position to the selected
vertex

o Plot the current position

o Repeat from 3™ step

Yoo Hyun Soo Sierpinski Triangle



Definition of Sierpinski Triangle Sierpinski
Properties of Sierpinski Triangle Fractal

Sierpinski Triangle

@ How to Draw Sierpinski Triangle

o Take 3 points in a plane to form a triangle, you need not draw it

e Randomly select any point inside the triangle and consider that your
current position

e Randomly select any one of the 3 vertex points

e Move half the distance from your current position to the selected
vertex

o Plot the current position

o Repeat from 3™ step

— HARD TO READ!!!
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o Category?
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"] CategOry?

o FRACTAL
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o Category?

e FRACTAL

@ Then, what's fractal?
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o Category?

e FRACTAL

@ Then, what's fractal? Something that has...
o Self-similarity

o Recursive Definition
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Same Shapel!

«O>» «F> = - .







VYellow :



Definition of Sierpinski Triangle Sierpinski
Properties of Sierpinski Triangle Fractal

Sierpinski Triangle : Recursive Definition

Yellow :

3
Xp+1 = 0.5x, +0.25 y,11 = 0.5x, + 0_5% (1)

Red :

3
Xp+1 = 0.5x, +0.25 y,11 = 0.5x, + 0_5% (2)
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Sierpinski Triangle : Recursive Definition

Yellow :
Xp+1 = 0.5x, +0.25 y,.1 = 0.5x, + 0.5? (1)
Red :
Xpr1 = 0.5x, +0.25 y,.1 = 0.5x, + 0.5? (2)
Blue :
Xpr1 = 0.5x, + 0.5 y,11 = 0.5x, (3)
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We know that a line has a dimension of 1
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We know that a line has a dimension of 1

We can divide it into two identical parts
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The fractals are made up of points not lines or surfaces.
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The fractals are made up of POINTS not lines or surfaces.
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The fractals are made up of POINTS not lines or surfaces.

= I'm using lines and surfaces to help your understanding.
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@ line : 2 identical lines
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@ line : 2 identical lines

@ square : 4 identical squares
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@ line : 2 identical lines

@ square : 4 identical squares

@ cube : 8 identical cubes
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@ line : 2 identical lines

@ square : 4 identical squares

@ cube : 8 identical cubes

So what?!
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shapes.

Let’s find the relationship between the scale and the number of similar
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shapes.

Let’s find the relationship between the scale and the number of similar

@ We know that dimension of a line is 1

1
=2 ®)
(2)
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shapes.

Let’s find the relationship between the scale and the number of similar

@ We know that dimension of a line is 1

1

— =2

3

(4)
@ We know that dimension of a square is 2

1
2 =4 (5)
(3)
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shapes.

Let’s find the relationship between the scale and the number of similar

@ We know that dimension of a line is 1

1
=2 @)
(2)
2
@ We know that dimension of a square is 2
(2)

(5)
@ We know that dimension of a cube is 3

=8

= (6)
(2)
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So, we can simply think that
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So, we can simply think that
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So, we can simply think that

(7)

S : Scale, D : Dimension, N : Number of Identical Shape
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Rewriting the equation yields,
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Rewriting the equation yields,
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Rewriting the equation yields,

log N

log S
Now, we can get the dimension of the Sierpinski Triangle.
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Division Scale = l, Number of Identical Shapes = 3
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Division Scale = l, Number of Identical Shapes = 3
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We figUred that,
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We figured that,
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We figured that,

log NV
DSierpinski = - |02 S (9)
log 3
= - (10)
og 5
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We figured that,

log NV
DSierpinski - |02 S (9)
log 3
= - (10)
og 5
~ 1.58
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We figured that,

D Sierpinski

~
~

log N
- log S

log 3
B log %
1.58

How about on 3D?
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3D Sierpinski triangle
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Division Scale = =, Number of Identical Shapes = 4
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Division Scale = =, Number of Identical Shapes = 4

Ainitial = Afinal V=0
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Division Scale = =, Number of Identical Shapes = 4

Ainitial = Afinal V=0

log 4
Dsp Sierpinski =

=— =2
log (3)
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3D Sierpinski triangle
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Line(]_D)

Area(QD)

Space(3D)
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Line(1D)

Area(2D)

Space(3D)

2D Sierpinski Triangle
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Line(1D)

Area(2D)

Space(3D)

2D Sierpinski Triangle

3D Sierpinski Triangle
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